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s»i Method of manufacturing a metal matrix. 



0 A method of manufacturing a metal matrix which is suitable for the production of synthetic resin information 
disks, in which a easier aisx consisting of a glass supporting plate (1) and a photoresist layer (2) comprising an 
information tracx is coated with an electroless Ni-iayer (6) and an electrodeposited Ni-layer (7). A matrix having 
an excellent surface quality is obtained by a pre-treatment of the master disx with a detergent and an 
aminosilane. 
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Method rf manufacturing a metal matrix. 



The .rverv.icr reiates :: a rarer :f manufacturing a metal matrix which comprises an information track 
or a: east :-e $;ce. in .vr:c.- = -as:e- risk comprising a photoresist layer in whicn an infcrmaticr. crack has 
c - , f -r-.-.rec :r re s;ce : ; re r-::: r esis; : ayer -s crrviced in an e:ectrciess mcxei-piating bath with a 
nicks, aver :n wmch a ~e:a. a. a: s crcviclec by esectrrceccsition and :he resulting metal shell in which 

5 :he infcrraticr. tracx rf :ns as s; ayer has been copied, is separated from the master disk. 

The metai sr.en remorses :re a ectrcdepcsiteb metal layer and the eiectrciess-deposiied nickel layer 
bonded :heretc arc ccmc ses the -egative copy of -he informacicn track of the master disk. Trie first 
negative cccy in mecai is termec ; a:rer matrix and may serve as a matrix for the production of synthetic 
resin :nfcrma:icr risks. ! JSLa:-y. -'--.her metal matrices are derived from the father matrix by e!ec- 

:a crcceccsicicn. 

The syr*.he:ic re sir. : r ; C'~s*:c- risks which are manufactured by means of -he metal matrices, are 
synthetic 'esm disks -lavrc ir :ct: rally readable information tracx which comprises viceo ano'or audio 
infcrmat:cn. On tre sice rf'tre ~:r.—a:icn track the cisk is coatee with a reflection layer, for example, a 
layer cf Ag cr Al. These sytrere 'r$;n disks are known by the names cf laser. Vision and Compact Oisc. 

i5 The information :racx cf sum matrices and synthetic resin disks has a crenellated profile of information 
areas situated at a higher arc ac a !cwer level. The areas are read in reflection by means of laser light. The 
difference in height between the areas is 0.05-0.2 urn and the longitudinal dimensions vary between 0.3 and 
3 am. Another type cf disk is a rata storage disk. Information bits are formed in the said disk by exposure 
to pulsated 'aser light. These risks rrmprise a recording layer of, for example, a dye, a layer of metal, for 

20 example. 3i or a Te-Se alley. The recording disks ccmprise a servo track which may comprise optically 
readable information. 

The master disk consists :f a :*at polished glass plate which comprises on one side a layer of a 
photoresist which usually Is rcsirivsiy active. An example of a suitable photoresist is a resist on the basis of 
novoiak and orthonapntoquincre diazlce. The photoresist layer is modulated, for example, with laser light in 

25 the form of a pattern, as a -esuit of which the exposed parts become soluble in a basic solution of, for 
example, NaOH in water, in crcer :c improve the bending between the glass plate and the photoresist, a 
bonding layer is provided rn the riass plate before the photoresist layer is provided. A suitable bonding 
layer is, fcr example, titanium acety: acetonate. 

The synthetic *es;n :nfrr-a:*c^ risks are manufactured by means of the metal matrices by means of 

jo injecticn-mc.icing, rempressic^ rr L7 polymerisation. Conventionally used synthetic resins are pciymethyi- 
metnacrv!a:e. cciycarecrate arr jY-reiymerisabie (metnjacrylate monomer mixtures. 

A method cf the -yce ~er:!crea in the opening paragraph is disclosed in United States Patent 
Specificaucr. US 4,350.735. . ir sa:c Scecification is mentioned the use of an electrciess nickel-plating bath 
for providing the concuc:ive ayer m the photoresist layer. As an alternative possibility for a conductive 

35 layer is mentioned the vapcur-deccsition cr electroless deposition of Ag. Such a conductive metal layer is 
necessary for the electroceccsiticn thereon of a thick metal shell. The said metal shell is usually of nickel 
and is elecrrcdeposited frcm a mckei-plating bath. 

A disadvantage of Ag as a rcrcuctive layer is that the said metal is soft and hence is subject easily to 
damage arc moreover is raeicly rcrroced in SO* cr H 2 S-containing ambient air. Electroless Ni as a 

40 conductive ayer has for its acvantage chat it is harder and is better resistant to detrition than Ag and is even 
harder than eiectreceposited Ni. Tne nardness and resistance to ceiritlcn cf electrciess Ni is caused by the 
presence cf 3 or P in the deccsitec Ni, originating from the reducing agent used cf the electroless Mi-bath, 
namely dimethylaminobcrane and sccium hypophosphite, respectively. The electroless deposited Ni is very 
suitable for growing an Mi-fever thereon by electrodeposition. The said United States Patent Specification 
US 4.55C "15 dees net stare hew e:ectroless Ni can be provided on the master disk with sufficient bonding 
strength. ' :e surface cf tre master disk to be nickei-piated consists of different materials, namely 
pnetoresis: and giass. The r ass s cresent in those sites which are exposed to the laser light and are 
dissolved by the basic deve.rcer. ,r. rther words, on the bottom of the information track. Remaining bonding 
agent, for example, titanium acetyi acetonate. may also be present. 

so in orcer :o be acie to r:e::::«ess nickel-plate such a varied surface with a sufficiently bonding Ni-layer, 
the surfaces :o be ^:cke:-c ater sreuid comprise sufficient hydrcxy groups. These hydroxyl grrups are 
necessary ; cr tne acscrrtic^ : ; -ccs originating frcm -he conventionally usee sensitiser sciuticn. The 
saic idscczec Sr.^-cns iiz re.- exr~.sr.gec with ?c 2 "-icns rrgiratinc from :r.e :crventicr.a!ly used 
nuc!eat;rg scu::cr. acscrrec =c-metal nuclei arc 3n x "-icns reirg fcrmed. Nicket is deposited in an 
etectrciess Ni-cath rn suracas :cmcr;sirg acscrcec Pc-nudet. -.he Mi 2 "-icns preser.: being reducec to Ni- 
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~ 5 Z"*y A icrv.em "2. .- -sec methcc of prcvicing hycroxy grcucs is. for examoie. 2 .ore-treatment with 
--r-nic acic~- suiprL-c iz:-z. This method is too ag'ressive for the present surface, as a result of which the 
rr "-a im — ,>:.- r ■-=-< is lest. Other known ore-treatment methods for glass and synthetic resins 
=re -o-cna and UV-:ocre treatments. In these treatments the surface is exposed to snort-wave UV-light or 
'-n-r^'r-z'*-/ :nr — *.»r. this short-wave : JV-:igh: causes a further polymerisation of the phcicres:st 
77- =5 f-suT:? ••- .:- -e crotcres.st :ayer becomes rouble arc -esidues of the photoresist layer 
.•"rich fn :r.e secarat::- : : t.-e rather mat™ from tne -aster :is:< remain on the former, cannot be removes 

any icncer. .... 

' One of the o'oeots o? the invention is to provide a method of the type menticnec in the opening 
-ar»cr»ch which ocviatas the disadvantages mentioned hereinbefore. 

" Iccormng m« nventic-. this object is achieved by means of a method as described m the opening 
naf*cr»ch"wn«- n -s -naractensed in that, before the eiectrciess nickel layer >s provided, the surfaces to oe 
-Hsk-l-Hat—- "» t«-«c successively with a oeteroent anc a solution of amincsilane. it has been rounc trat 
-Kbits' -f» 3 ff:c:ent -vdroxv groups on tne photoresist layer ard the giass surface, in wh.cn me 
Ve-e'ss -< — .ricr ' track is maintained. A suitable amincsilane ; s. for e.xamc.e. N-ceta- 

amiroechyiam-.rccrocy: :r:metnoxysilane which is known uncer the tradename Silaan At 120 or Union 
Caroide Cere. Other sr.irxs::anes may aiso be used. f . ' 

An embodiment of the method according to the invention is characterised in that scaium lauryl sulpnaw 

is used as a detergent. • . . 

A oreferr»d emcccimer: of the method according to the invention is characterised m that Jie 
eiectrciess nickel-oiating bath comprises sodium benzene disulphonate. Eiectrcdepcsited or electroiess 
^posited metal iavers generally show tensile stresses. As a result of the said tensile stresses the metal 
■WT may work Iccse from the substratum and/or undesired crackle structure is formed in the metal layer. It 
viif *e obvious that this is disastrous for the manufacture of the metal matrices having a very Ine 
'nWmaticn -a*em. it nas oeen found surcrisingly that the addition of approximately 1 g/l of soc.um 
-ena^e disulphonate to the electroiess nickel-plating bath causes the internal stresses in the deposited 
-ick«i ; ay°r 'c be recucec considerably so that domination and crackle phenomena no longer occur, me 
sodium benzene disulchcnate has no detrimental influence on the electroiess nickel-plating process, such 
as ~duc=d deposition 'rate or reduced hardness and resistance to detrition of the deposited nickel. 

An -mccciment of the method according to the invention is characterised in that, atter the treatment 
V*- amincsnane 'he surfaces to be nickel-elated are treated with tannin. Tannin, also known as tannic acid, 
s "= -enrac».iciy' -uccse oompound. The substance is used in the form of an aqueous solution, me 
ti .*V>nc* -av .-".c.-aiiv :omcrise water-mi scibie organic solvents, for example, an ascohol. Tne oon- 
: a ~ s;icn .. - srr:r - 4y =5 chosen between wide 'imits ana is. for example, from Q.01 to 10 g per utrs. 
sL'ch'a rrestmer.t wth -.zcrr does not make the said ore-treatment with, amincsilane superfluous, but :S 
-ces *ave a : avcurabe effect on the bonding of the nickei layer. 

TT-e --r— ~ a-ment sevens for the electroiess nickel-plating process may be sprayed, neoui.sed. 
poured. e"tc. on the surface of the master disk. Dipping the master disk in the various solutions is also 
possible Tnese methods may also be used for the electroiess nickel-plating process. 
' Tne invention will now be described in greater detail with reference to the ensuing spec.nc example and 
the accompanying figures, in which: 

Ficur* '■ is a ciagrammatic sectional view of a master disk. 

Figure 2 is a ciagrammatic sectional view cf a master cisk having an eiectrciess deposited nickel 

a/Sr Figure 3 is a ciagrammatic sectional view of a master disk having 2n eiectrciess deposited nickel 
iayer and an eiectrcceccsitec metal layer. 

Figure <* is a diagrammatic sectional view of a father matrix. 
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Scecific examcie: 



=efersrca 1ur .. fai , r . 1 denotes a 5 mm thick giass plate having a diameter or 2*0 mm. ,ne 

s -r-,-r- - :n :r« side with a bending layer of titanium acetyi acetonate (not shown,, me sa.c 
oc'-cing'aye- "s cc^cec o> means of spraying of a 3.5"* so.uticn of a mixture :f titanium acetyl acetonate 
- socrocarci r -etrv cv.r. <etone. after wmcn the scivent s evaccratec. 
-^'~rc::r=s:s: = ,e- I s then crovcec on the ocrcirg ayer arc after cry "0 -as 2 thiexness of 3.1 2 -~. 
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The pcsiiive pr.c-cresist -.sec .s -c: ak raving crchcnacr.toquinone diazide as a photosensitive substance. 
The res;s: layer is exposes :c pusa:ea laser light (wavelength 453 nm) which is modulated in accordance 
with the information to be recorded. The resist layer thus exposed" in the form of a pattern is developed with 
a solution of ?0 g cf NaOH arc 50.5 g of Na*P 2 O7.i0K 2 O in 4.5 I of water. As a result of this the exposed 

5 parts cf che photoresist .a/er ere cfsscived and a spiral-like information track 3 is formed which has a 
creneiiarec c:fi!e of \nfcrrr. a::cr areas - situated at a merer level alternated by information areas 5 situated 
at a .ewer evei. The Icr-stucira: rmenslons of ere areas vary from approximately 0.3 to 3 iirr. in 
acccroance .viih :he stereo information. The difference in height between the information areas is 
approximately 0.1 u.m. The master c:sk is then dipped ,n a solution of 0.1 g of sodium lauryl sulphate per 

so iitre of water for 5 minutes. Rinsing is then carried out with deicnised water for i minute. The solutions 
hereinafter are used for the renewing u eatments: 



Amincsiiare solution 

4 ml cf Snare Al !2C (prccuc: :f .r::.- Caroide Corp.) are dissolved in ^C0 mi of deionised water. 
Tannin solution 



20 1 .2 g of tannin are dissolved in 4C0 mi of deionised water. 
Sn 2 ' solution 

5 al of an RNA solution (product cf London Laboratories Ltd.) are dissolved in 400 ml of deionised water. 

25 

Ag # solution 

0.8 ml of an MS-IL solution (prcduc: of London Laboratories Ltd.) are dissolved in 400 mi of deionised 
water. 

30 

Pd 2# solution 



100 mg of ?cC!a are aissc.vec in 3.5 ml of concentrated hydrochloric acid. The solution is mace up to t 
iitre by means of deionised wa:er. 
3S The photoresist sice of Te master disk is oco'Aaed .vith the above-mentioned pre-treating solutions by 
pouring in the sequence hereinafter, - ; rsing with deionised water being carried cut for 1 minute after each 
pre-treating step. 
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Amincsilane solution 


3 minutes 


Tannin solution 


1 minute 


Sn 2 * solution 


1 .5 minutes 


Ag* solution 


1 minute 


?d 2 * solution 


1 .25 minutes. 



The master disk thus ore-treated is then nickel-plated in an electroless nickei-Qiating bath. For that 
purpose the following solutions were prepared: 



SO 



j Stcck solution A: 


NiS04.5H 2 0 


50 g 


! 


Na*P 2 O7.10H 2 O 


100 g 


i 


deionised water 


950 ml 



The -esui::rg sduticr s trcugr: a: a pH of 3.4 by means of concentrated ammcma. The scsuicr s 
then mace jp :c 1 Mtre .vith ce:cr:$ec .vater. 
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.- , „, -~ vers A and 8 ara combined. The formed solution is brought to a pH of 9.2 

. Z T r '? M 3 !.:",:-; -.I- S0% by weight, sc.udcn. .-no S of sodium cerzene disUononate are 
=v re*rs . /_-::_% pa 4=erature of the sdurion :s rasec to 45 C. -00 m, or tne as:- 

'^hLT-V- ~ - ~'c^ the ihotcresist s*t of the cre-traated master aisK. After approximate 
T.crncrcd - u . .. - — - - • d an the photoresist layer and on re 

^•^'^ ^s" a^ per cam. by .eight of solution 3 originate from the 

^Tc5^^™^ e'ectrodepesited on the NMayer S in a thickness or 200 am. The 
eiecJoiess^ar is cc^eotec as cathode in a bath having, for example, the following eempcoon: 
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| Nickel su:pinamate 


*5G g\ 


I NiC! 2 .2H 2 0 


Sfiri 


j 3oric acid 


45 g/l 



The temcerature of the bath is 4 S 'C and the pH has a value of 4.0. The NMayer is deposited with, a 

l y a tr23 m Tr cK^ SS "eclradng the lit mentioned NMayer from NMayer 6. 7. the mother matnx „ 
t? ™n T S ^TZ matrices can be manufactured by electrodeposidon In the same 

a - !J^ C ,%'vnthetic resin information carriers are manufactured by means of the sen 
efamce'an r'ection-mouiding process. 3oth the father matrix, the mother matnx. 
V.'.-.; r * , v r*et:c ftfn information carriers have an excellent surface qua.ty. 



Claims 



" ,. A ™*cc c. 3 Ml manx ceases ^Snr^eXotwX 

TSSSSSsrsssHssssase. 

* •TSSSSSSSStt . > — « » - » » — ™ — ■ 

the surfaces to oe nicxai-ciatec are treated with tann.n. 
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